Background: Addressing opioid use disorder has become a priority in Ontario, Canada, because of its high economic, social and health burden. There continues to be stigma and criticism relating to opioid use disorder and treatment options. The result has been unsystematic, partial, reactive policies and programs developed based on divergent points of view. The aim of this manuscript is to describe how past and present understandings, narratives, ideologies and discourse of opioid use, have impacted policies over the course of the growing opioid crisis. Commentary: Assessing the impact of policy is complex. It involves consideration of conceptual issues of what impacts policy change. In this manuscript we argue that the development of polices and initiatives regarding opioids, opioid use disorder and opioid agonist treatment in the last decade, have been more strongly associated with the evolution of ideas, narratives and discourses rather than research relating to opioids. We formulate our argument using a framework by Sumner, Crichton, Theobald, Zulu, and Parkhurs. We use examples from the Canadian context to outline our argument such as: the anti-drug legislation from the Canadian Federal Conservative government in 2007; the removal of OxyContin™ from the drug formulary in 2012; the rapid expansion of opioid agonist treatment beginning in the early 2000s, the unilateral decision made regarding fee cuts for physicians providing opioid agonist treatment in 2015; and the most recent implementation of a narcotics monitoring system, which are all closely linked with the shifts in public opinion and discourse at the time of which these policies and programs are implemented. Conclusion: We conclude with recommendations to consider a multifactorial response using evidence and stakeholder engagement to address the opioid crisis, rather than a reactive policy approach. We suggest that researchers have an important role in shaping future policy by reframing ideas through knowledge translation, formation of values, creation of new knowledge and adding to the quality of public discourse and debate.
Background
Opioid Use Disorder (OUD) continues to be a health concern in Canada and the United States [1] [2] [3] [4] [5] . The prevalence of OUD can be estimated by examining the number of individuals who seek treatment for their opioid dependence. The number of individuals enrolled in Opioid Agonist Treatment (OAT) in Ontario, Canada, has increased from 6000 patients to over 40,000 patients from the year 2000 to 2016 [6, 7] . Ontario is Canada's largest province, with more than 13.2 million residents in 2010, all of whom have access to publicly funded health insurance for physician and hospital services.
The opioid epidemic is a complex, multicomponent issue. For example, over 50% of individuals with OUD also have a mental health disorder [8] . In fact, preliminary analysis from a large retrospecitve cohort study using administrative data, indicates that 87% of individuals with OUD in Ontario, also have a diagnosed mental health (MH) disorder (Table 1) . Moreover, OUD is most prevelant in individuals between 15 and 34 ( Table 1) . There has been much evidence demonstrating that social determinants of health also have an important role in the prevention and treatment of OUD [9] [10] [11] .
Substance dependence, such as OUD, has been and continues to be highly stigmatized, has risen to national and international policy agendas. Sadly, perhaps one of the largest barriers limitting our collective ability to address the opioid crisis in Ontario, Canada, is the lack of consensus of the extent of the problem and uncoordinated ideas of appropriate solutions. For instance the perception of appropriate solutions to address the opioid crisis in the eyes of law enformcement, medicine, pharmacology, community programs, public health and health policy, are sometimes incompatible [12] [13] [14] [15] [16] . Further, there seems to be a discrepancy between research and policy ideas [12] . Here we highlight the importance of aligning ideological points, and public opinion with sound research findings for the successful development and implementation of policies and programs. The purpose of this commentary is to describe how past and present understandings, ideologies and discourse of OUD have been closely related to the development of policy for the growing opioid crisis. We describe this phenomena through the lens of a framewok developed by Sumner, Crichton, Theobald, Zulu, and Parkhurs 2011 [12] , which describes research's impacts on policy.
Evidence on treatment
Opioid agonist treatment (OAT), and harm reduction, are critical parts of the strategy to address the epidemic of opioids. OAT is currently the standard of care and the intervention with the best evidence for long term patient safety, social wellness, and physical health benefits for the treatment of OUD [17] . For this reason, the World Health Organization has recognized OAT (both methadone and buprenorphine/naloxone, also known as suboxone) on their list of essential medicines [18] .
Evidence to support the efficacy of OAT is well established in the academic literature. In a systematic literature review by Mattick, Been, Kimber and Davoli, 2009, methadone was statistically significantly more effective than non-pharmacological approaches in retaining patients in treatment and in the suppression of heroin use in 6 randomized control trials (RR = 0.66 95% CI 0.56-0.78). A cohort study, Ball and Ross, 1991, indicated that long term OAT was associated with a 97% decline in illicit opioid use. In the same study, 18.6% of patients reported ceasing intravenous drug use upon their admission to the OAT program. Importantly, Ball and Ross, followed patients after they dropped out of treatment and discovered that 82% of the drop out cohort had relapsed after 10 to 12 months being out of treatment [13, 14, 17, 19] . OAT treatment also has been shown to be associated with a significant reduction in overall crime, overall mortality [20, 21] and decreased infectious diseases related to injection drug use [14, [21] [22] [23] . Additionally, OAT has been established as a safe and effective prolonged treatment for OUD, compared to other treatment options [24, 25] . Importantly, Amato et al., 2005 concluded that the provision of OAT should not be abandoned in the absence of resources for additional psychosocial treatment as a result of their Cochrane review [13] .
OAT remains the clinical strategy with the best evidence to support its effectiveness [18] , but it is important to recognize that OAT is designed as a treatment and maintenance intervention for individuals with OUD. Within the context on the opioid crisis, social determinants of health such as: poverty, trauma, mental health and social exclusion should also be considered as underlying health problems associated with OUD [11] [12] [13] . The relationship between opioid treatment and social determinants is important to highlight for prevention and treatment purposes, and should be considered by OAT is expanding in Canada; yet, there continues to be a discrepancy between research and policy ideas [12] . There continues to be discourse in Ontario which has resulted in debates relating to the need to expand OAT [26, 27] . Without abandoning the need for health promotion and prevention initiatives, with the current state of OUD, we suggest continuing to expand OAT treatment alongside prevention initiatives as a way to mitigate the current opioid crisis. We encourage policy makers, and providers to use a comprehensive assessment of evidence to inform policy decisions relating to interventions for substance use disorder in the future.
Evolving ideologies and policies
In the last decade or so, public opinion of opioid use has shifted from the discussion of drug users as criminals, and the fear of narcotics [28] , addiction as a character flaw [29] , and most currently, that high opioid prescribing by physicians has contributed to the current opioid crisis [30] [31] [32] [33] . Context is particularly important to understand policy ideas [12] . In the next section of this manuscript, we use the first component of the Sumner et al. framework which includes: "Policy ideas, narratives and discourse" (see Fig. 1 ) to describe how ideas, narratives and discourse of opioids and opioid users has shaped past and present policies in Ontario, Canada.
In 2006, under Federal legislative authority, the notion of drug users as criminals was reinforced with policies implemented by the Conservative Party of Canada throughout their 10-year term, but specifically in October of 2007 with the release of a National Anti-Drug Strategy [34] . This was a strategy which encouraged the condemning and criminalizing of drug use and drug users [34, 35] . Today, under a Liberal Government, the conversation has shifted slightly from condemning to supporting drug users, with recent initiatives such as: support for the expansion of safe injection sites and the expansion of Naloxone as a lifesaving medication for opioid-overdose [5] . Conceivably, the social construction of individuals with substance use disorders have important implications for policy outcomes [36] .
In 2012, the idea that one drug was to blame for the increasing opioid issue was reinforced by the removal of OxyContin™ from the Ontario Drug Benefit Formulary 12 years after being introduced [37] . Less than 2 months after this announcement was made, all coverage for OxyContin™ ceased [37] . At that time, there was increasing attention on the liberal prescribing of OxyContin™, the escalating misuse leading to pharmacy robberies and increases in opioid dependence. In Ontario Canada, prescriptions of oxycodone increased by 850% between 1991 and 2007 [1] . The sole focus on OxyContin™ policy at the time has had serious unintended consequences. It appears that the removal of OxyContin™ drove opioid users to alternative substances once their drug of choice was no longer available [38, 39] . Rates of heroin use and Hydromorph Contin™ prescribing [40, 41] increased exponentially during that time [42] .
The impacts of new policies are difficult to measure, however, with more public consultation, those involved in the decision to remove OxyContin™ may have gained insight on the potential effects of this policy on patients and health care providers. Increased services, support for primary care physicians who are typically responsible for those patients with chronic pain and, coordination of care between physicians and addiction services may have mitigated the effects of the crisis following the removal of OxyContin™. Public consultation and a critical evaluation of factors arising should be considered by those involved in planning and policy decisions for opioids in the future.
In 2012, the narcotics monitoring system was implemented in concert with the increasing discourse on physician prescribing practices in the media and in the academic literature. The system was implemented as a surveillance tool to monitor physicians' prescribing practices [43] . With a focus on physicians, this initiative has the potential to encourage responsible prescribing practices, however other measures should also be considered to support physicians over the course of this change including: incentives to coordinate with addiction treatments, alternatives to opioid prescribing and a critical analysis of the presence, production and use of synthetic opioids.
In 2015, the Ontario government made a unilateral decision to reduce the urine drug screening billing fee as a way to mitigate the increasing costs of OAT provision in Ontario. This decision was convergent to the public discourse questioning the need for OAT and the rhetoric of physicians being financially driven to enter the practice of addiction medicine [44] [45] [46] . The urine drug screen fees in Ontario are the primary source of income which fee for service clinics use to cover overhead costs. These overhead costs are paid by each physician to operate clinics and provide infrastructure to deliver OAT across the province. With the fee cuts implemented, concern had risen because northern, rural, and remote clinics in Ontario tend to service a smaller number of patients, and the new fee structure reduces the financial viability of these clinics. This is especially important for northern, rural regions of Ontario, where more than half of patients live 126 km or more from their OAT provider; this is compared to only 16 km for patients living in Southern Ontario [47] . The number of providers able to prescribe methadone has increased over the last 10 years, and there are currently over 450 physicians in Ontario carrying a methadone exemption. Despite the expansion of OAT in Ontario, access to addiction therapy is not uniformly distributed across all regions of the province [48] . Significant needs still exist in rural and northern areas [47, 49] .
Sumners et al. highlight that the dynamics of ideology and discourse can impact research uptake for decision making. In Canada, there is a lack of consensus between actors and networks of actors from very different ideological and disciplinary backgrounds relating to harm reduction and more specifically OAT. For example, although methadone maintenance treatment is considered the standard of care for OUD, methadone is one of the most highly debated, regulated, and controlled interventions in addiction treatment and one of the most regulated in medicine [50] . To prescribe methadone for analgesia or for the treatment of opioid dependence, physicians must be exempted under section 56 of the Controlled Drugs and Substances Act, require additional training, and receive regular audits on their patient files. Additionally, the current regulations and model of care for OUD in Ontario promotes access but does not incentivize efforts towards coordination with other parts of the health care system. This is important because, approximately 50% of individuals with OUD also have a concurrent mental health disorder [51] . This sub-category of mental health care recipients represents some of the most vulnerable and marginalized individuals in Ontario. Thus, there is a missed opportunity for complex patients with co-occurring mental health and OUD to receive care for their mental health and substance use disorders concurrently. We argue that this discourse and lack of consensus is linked to the state of OAT in Ontario.
Where are we now?
Despite the efforts, initiatives and policy changes implemented in the last decade, the negative societal impact of opioids continues. With the growing availability of powerful opioids-including fentanyl and carfentanil-the crisis is becoming more obvious [52] .
Although the burden of opioids on society is difficult to estimate, it is well known that the costs associated with OUD are extensive [53] . The estimated total cost in the United States of nonmedical use of prescription opioids according to Hansen et al., 2011 , was $53.4 billion, of which $42 billion (79%) was attributable to lost productivity, $8.2 billion (15%) to criminal justice costs, $2.2 billion (4%) to drug abuse treatment, and $944 million to medical complications (2%) [54] . The rates of opioid-related emergency department visits and hospitalizations-both costly services in the health care system-are growing in Ontario [7, 55] . For instance, in Ontario, emergency department visits increased from 9.42 per 100,000 population in 2003 to 19.55 per 100,000 population in 2015 [55] . Social costs in the form of loss of productivity, violence, and links with crime can also be associated with substance use, and these factors can result in overwhelming economic burden, as described in the World Health Organization [56] . Additionally, OUD and substance use is often associated with poverty and social exclusion, and can lead to acute and chronic health problems [56] . OUD is often correlated with injection drug use (IDU), which is closely related to communicable diseases such as HIV, Hepatitis B, and Hepatitis C through the sharing of needles and high-risk sexual behaviors [57, 58] . Further, the most critical health issue currently facing Ontario is the threatening rise of opioid-related poisoning deaths [7, 59] . Currently, Ontario ranks second in opioid related deaths in 2016, with 865 deaths reported (5.0 to 9.9 deaths per 100,000 population). This compared to British Columbia, with 978 deaths in 2016 (20.0 and higher per 100,000 population), Alberta with 586 (10.0 to 14.9 per 100.00), and Quebec with 140 (0 to 4.9 per 100,000 population).
In the present time, there is increasing public awareness and interest around the issue of opioids. Strategies which steer away from the stigma of substance use and towards patient centered initiatives have become more common in recent years. The Ministry of Health and Long-Term Care in Ontario, has been increasing efforts to enhance patient centered care through initiatives such as the Patients First Action Plan, which was updated in 2015 [60] . In response to the overdose crisis, the distribution of Naloxone-a drug designed to reverse the effects of opioid-overdose-is starting to expand after the federal government's announcement of the importance of this life-saving intervention. Harm reduction models, such as safe injection sites, including heroin assisted treatment (HAT), are receiving more public support [61, 62] than they have in past years [34] . For example, HAT has been recommended in the most recent Toronto Overdose Action Plan: Prevention & Response. Additionally, the Federal Minister of Health just recently approved the expansion of three safe injection sites in Montreal, Quebec and there are pending applications for another 10 sites including: three in Toronto, Ontario, two in Vancouver and Surrey, British Columbia, and one in Victoria, British Columbia and Ottawa, Ontario [63] . Lastly, there have been many policy documents recommending the integration and expansion of supports for individuals with OUD [5, 29, 64] which brings to light not only the importance of coordinated services but the advantage of aligning polarized ideas of OUD treatment. At the time of publication, government organizations were discussing progressive initiatives; however, in order to make these actionable, divergent points of view need to be unified.
Beyond reactive policy, bringing ideas together
Some jurisdictions such as Switzerland and Vancouver, Canada have been especially successful at reframing ideas about substance use disorders and treatment. Switzerland was successful at reframing the issue of OUD in a different way. For example, such a change occurred when provision of needles to injecting drug users was reframed from a policy of drug maintenance to a policy of harm reduction for HIV [65] . Changing the discourse around an issue, may in some cases help to overcome political reluctance to target services to marginalised groups. As well, Vancouver, is a suitable example where aligned views has assisted in the progression towards improved interventions. For example, Vancouver has been especially successful at highlighting that the rising death toll related to opioids is affecting individuals across socio-economic classes [66, 67] . This type of message is a cornerstone of their progressing programing. In addition, Vancouver has been successful in brining actors together with efforts spanning across a number of different institutions (politicians, academics, community members, local businesses and law enforcement officials) to focus on a collective solution to the opioid crisis [34, [68] [69] [70] [71] . With their collective efforts, they are often the region leading in innovative solutions such as Insite [68, 69, 71] . Insite is North America's first legal supervised injection site, providing heroin assisted treatment for long-term drug users. Insite operates under a harm-reduction model and strives to decrease the adverse health, social and economic consequences of drug use without requiring abstinence from drug use [72] .
Conclusion
Here we demonstrated how attitudes and policy decisions are closely associated: when not aligned with evidence, policies can have unintended consequences. Vancouver and Switzerland are examples of how attitudes and patient centered planning, can influence policy decisions and entice people to come together which has the potential to create positive change. In Ontario, policies and ideological points of view are shifting into more preventative, holistic, patient centered models; however there continues to exist stigma, blame, and competing ideologies of addiction treatment. Despite efforts and evolving policies in Ontario, the missing piece to make policies actionable is the focus on aligning views and a critical evaluation of all factors impacting the issue rather than taking reactive action on the ever-evolving opioid crisis.
We have outlined that narrative and discourse can have a significant impact on the way in which policies are prioritized [12] . We believe researchers have an important role in shaping future policy about substance use and mental health disorders by reframing ideas through knowledge translation, formation of values, creation of new knowledge and adding to the quality of public discourse and debate [73] . Ethics approval and consent to participate Not applicable.
Consent for publication
Universities have no ability to prevent publication and dissemination of knowledge.
Competing interests DC Marsh has no ownership stake in the CATC as a stipendiary employee. We do not foresee any conflict of interest. The authors have no conflicts to declare.
